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96
Changes in gut hormone responses may also be responsible for differences in energy intake 97 during exercise in the heat/cold. There are numerous hormones secreted from the 98 gastrointestinal tract that are involved in the control of energy homeostasis, particularly the 99 short-term regulation of energy intake. The majority of these hormones, which include 100 cholecystokinin, peptide YY (PYY) and glucagon-like peptide-1 (GLP-1) are secreted in the 101 post-prandial period and contribute to meal termination and satiety (Yu and Kim, 2012) .
102
However, notable among the appetite-regulatory gut hormones is acylated ghrelin, unique in 103 being the only known gut hormone that stimulates appetite (Wren et al. 2001) , and purported (Verhulst and Depoortere, 2012) . However, with a unique role as the 109 only known circulating appetite-stimulating gut hormone, it is unsurprising that examining 110 the role of ghrelin in energy homeostasis has become such a prolific area of research. Total 111 ghrelin (des-acyl and acyl ghrelin) is up-regulated after short term cold exposure and down-112 regulated after short term heat exposure (Tomasik et al. 2005) . How long these perturbations 113 persist is unknown due to the short duration of exposure in that study (30 minutes); whether 114 these alterations affect subsequent appetite and energy intake remains to be investigated.
115
Inferences from a study investigating total ghrelin may be limited because it is generally 116 believed it is the acylated fraction of ghrelin that is necessary for its appetite stimulatory 117 effects (Broglio et al. 2004 
Results

177
Appetite 178 Compared with the temperate environment, the hot and cool temperatures modulated the 179 appetite response to exercise with AUC values for hunger and prospective food consumption 180 being lower by 15% and 12% respectively prior to the first meal (0 -2 h) in the heat trial 181 compared with the temperate trial (P < 0.05). Over the same time period, AUC values for 182 satisfaction and fullness were 27% lower (P < 0.05) and 23% lower (P = 0.07) in the cool 183 trial compared with the temperate trial. There were no other significant differences apparent 184 over this time period, or across the entire 7 h trial (Table 1) .
185
Energy intake
186
The total energy intake and the change in energy intake in response to different ambient wear whatever clothing they wished, reported feeling "cool" in the trial at 10ºC and "hot" in 275 the trial at 30ºC. Hence thermal status may also be involved in feeding responses although 276 this is speculative.
278
The gastrointestinal system does not simply exist as a reservoir for food and drink but plays a consequence of stomach distension after water ingestion which was greater than in the 289 temperate trial (data not shown). However, it is unlikely that the trend for a reduction in 290 energy intake observed in the heat study was due to differences in stomach distension as this 291 alone is reportedly not sufficient to affect gut hormone concentrations or energy intake.
292
Furthermore the decrement in energy intake persisted at the afternoon meal when appetite 293 ratings were similar between trials. Note. Values are mean ± SD, n = 11 (heat study), n = 10 (cool study 
